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Government  thereby  incurs  no  responsibility,  nor  any 
obligation  irtiatsoever;  emd  the  fact  that  the  Govern¬ 
ment  may  have  fonsulated,  furnished,  or  in  any  way 
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Abeti'Aott  Radiation  observations  that  have  been  reduced  for 
Drifting  Gtaviion  Cliorlia  for  the  months  of  August  through  October 
1959  are  Included.  These  data  show  the  effect  of  fog,  lou  clouds 
and  clear  aky  on  the  radiation  balance. 

Drift  Station  Charlie  vas  established  on  a  large  ice  floe  by  the  Office 
of  Naval  Research  with  United  States  Air  Force  logistical  support  in  the 
spring  of  1959.  The  position  of  the  floe  at  this  time  and  ita  subsequent 
drift  are  shotm  in  Figure  1.  The  navigation  was  carried  out  first  by  A. 
Hanson  and  R.  Sonne rf eld  who  were  followed  by  D.  Hale  and  A.  Post.  The 
i^proxLmate  slae  and  shape  of  the  floe  at  the  end  of  summer  Is  given  in 
Figure  2.  The  area  of  the  floe  was  approximately  77  square  kilometres  in 
September,  1959 • 

The  area  for  mloroneteorologlcal  research  was  selected  on  the  prebar* 
bllity  that  it  wuuld  remain  as  free  from  contamination  as  possible,  The 
part  of  this  area  set  aside  for  the  radiation  Instxument  "farni"  was  approxi¬ 
mately  100  meters  from  the  main  camp  and  about  >0  meters  from  the  micro- 
meteorology  laboratory.  Ihe  laboratory  building  was  painted  white  on  the 
outside. 

The  radiation  instruments  consisted  of  two  Kipp  and  Zonen  hemlaph3rica]. 
short' 'weve  solarimeters,  a  Beckman  and  Whitley  net  total  radiometer  ai'd  an 
/.gmet  net  total  radiometer.  The  Kipp  and  Zonen  solarimeters  were  u-od  to 
n9V,ure  the  incident  and  reflected  short-wave  (vls:.ble)  radiation  from  wlii';. 
the  albedo  may  be  calculated,  the  two  net  total  rfdlometers  were  used 
alternately  to  measure  the  net  total  radiation.  All  net  radiation  iatt 
^pended  to  this  repot't  were  taken  with  the  Beckman  and  Whitley  iiirtrumern. 
the  instruments  were  mounted  on  booiris  supported  by  tripods  painted  white. 
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The  mountings  and  locations  of  the  instruments  were  such  as  to  minimiae  the 
disturbanoe  to  the  areas  under  study.  Indeed,  the  only  obstruotion  affectii;Q 
the  radiation  instruments  was  the  micrometeorology  tower  which  produced  a 
short  duration  shadow  on  sunny  days,  and  suniiy  days  were  uncommon. 

Ihe  calibrations  of  the  net  radiometers  were  supplied  by  the  instrument 
makers.  The  solarimeters  were  ccllbrated  as  follows!  Kip.:  fnd  Zonen  No. 

1069  was  compared  with  an  Employ  pyrheliometer  (owned  by  the  Department  of 
Meteorology  and  Climatology)  i^ortly  before  being  taken  to  the  field  and 
Kipp  and  Zonen  No.  1059  was  later  compared  in  the  field  with  No.  1069.  The 
results  of  the  comparison  are  given  in  Table  1. 


TABLE  1 

Radiometer  Calibrations 


No. 

Mv/gm-cal 
on  min 

Date 

Solar  Elevation 

by  Location 

1069 

7.U  02 

April  1959 

M. 

Miyake  U.  of  Wash. 

1059 

6.9  87 

11;  June  1959 

Approx.  23* 

R. 

Scmmerfeld  Sta.  Caiarlle 

1059 

6.9  78 

15  June  1959 

Approx.  35* 

A. 

Hanson.  ..  Sta.  Charlie 

Frosting  of  the  glass  hemispheres  both  inner  (rare)  and  outer  (common) 
hemisphere  was  the  most  common  trouble  with  solarimeters.  The  frost  was 
removed  by  melting  with  a  few  drops  of  isopropyl  alcohol  or  heating  by  hand 
and  wiping  the  glass  dry  with  tissue  or  cheesecloth.  Occasionally  a  solarimeter 
was  brought  into  the  lab  and  dried  in  a  box  of  dessicant.  The  effect  of  frost 
on  the  glass  hemisphere  depends  on  the  amount  and  location  with  respect  to 
the  sun's  direction)  frost  can  also  act  as  a  reflector,  thus  either  adding 
to  or  subtraotlng  from  the  flux  liilch  reaches  the  thermopile.  The  solarimoter 
facing  up  (global)  was  much  more  subject  to  frost  deposition.  Frost  was  a 
problem  with  the  net  radiometers  only  in  so  far  as  the  ventilating  system 
was  inhibited  by  frost  deposits.  A  more  common  trouble  was  a  strong  cross* 
wind  over  the  thermopile,  because  a  change  of  ventilation  such  as  this 
could  result  in  a  change  of  the  calibration  constant.  The  net  radiometers 
were  kept  facing  nearly  downwind  as  much  of  the  time  as  possible,, 
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The  outputs  of  the  various  Instruments  were  recorded  «  a  Weston 
dual  range,  multipoint,  strip  chart,  recording  potentiometer.  Several 
difficulties  were  encountered  with  the  recorder  which,  together  with 
frost  and  drlssle  on  the  sensors,  resulted  In  the  necessity  of  discarding 
some  data. 


PRELIMNAKf  DATA  AMALY31S 

The  data  are  presented  in  mllliwa-tts  cm*  units  for  ease  of  compu¬ 
tation  in  dealing  with  heat  budget  problems.  Because  data  were  reduced  from 

-2  -1 

the  charts  to  the  nearest  0.01  cal  cm  min  ,  it  will  be  noted  that  the 
values  of  radiatioi  change  by  0.7  milliwatt.  Table  2  gives  conversion 
factors. 


TABLE  2 

Conversion  Factors 

1  JOULE  CM",  -  0.239  CAL  CM"^  , 

1  JOULE  CM"‘SEC"1  •  1  WATT  CM"*'  ,  , 

1  MILLIWATT  Cr2  -  0.011;3  CAL  CM'TIIN"'^ 

1  ERG  SEC"!  -  10-7  w/^tT 

During  the  three  month  period  covered  in  this  report  Station  Charlie 
was  located  between  longitudes  16U*W  and  17U  and  local  apparent  noon 
was  approximately  between  2300  and  2325  a^f^.  The  local  apparent  tine  can 
be  determined  by  use  of  Figure  1  which  shows  approximate  positions.  Three- 
hourly  USWB  observations  of  temperature  (150  cm  above  snow),  total  sky 
cover,  and  weather  are  presented  with  the  radiation  data.  Table  3  gives  the 
mtjiuiing  of  weather  symbols.  The  data  are  summonsed  for  each  month  at  the 
end  of  the  report. 
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TABLE  3 

Weather  Symbols 


R 

rain 

S 

snow 

R- 

light  rain 

a- 

light  snow 

R~ 

very  light  rain 

very  light  snow 

P 

fog 

SW 

snow  showers 

L 

driaale 

SW- 

light  snow  showers 

L- 

light  drizzle 

SW-- 

very  ll^t  snow  showers 

very  light  drizzle 

BS 

blowing  enow 

2Lr 

light  freezing  drizzle 

IC 

ice  crystals 

2R- 

light  freezing  rain 

Er- 

very  light  sleet 

Figures  3  and  U  show  mean  hourly  global  short  wave  and  net  total 
radiation  for  eaah  month.  The  sun  disappeared  for  the  winter  about 
October  26,  hence  the  hourly  averages  for  October  (Figure  k)  ^pply  to  the 
•unll^t  period  only. 


One  phenomenon  which  Ir  brought  out  clearly  by  the  data  is  the 
importance  of  the  eloud  cover  to  the  radiation  balance  during  the  suamer 
and  early  autumn.  Averages  of  net  radiation  for  the  hours  ending  at  0000, 
0300,  0600,  0900,  1200,  1500,  1600  and  2100Z  were  ccmputed  for  the  period 
August  10  to  September  10  for  three  elasres  of  weather  and  cloudiness.  The 
results  are  given  in  Table  U  and  show  that  summer  cloud  cover  causes  the 
radiation  balance  to  be  positive. 


TABLE  U 

_2 

Mean  Net  Radiation  in  MW  Cm 
August  10  -  September  10,  1959 


M  •  ad  ^  W 

cloudiness  ■  5A'^ 

clcfodisesB  S/IO 

precipitation  with 
or  without  fog 

2.0 

-1.6 

2.2 

STATION  CHARLIE  MEAN  HOURLY  RADIATION  OCT.,  1959 
10  * 


N 


hr.  ending  (t.o.t.) 
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An  extreme  er  la^e  of  this  affeot  Is  shcim  on  August  15  whloh  vss 

an  extraordinary  cay  with  pressure  reaching  1030.5  millibars  and  the  slcy 

almost  completely  clear.  Tor  the  day  an  estimated  2306  Joules  (552 

calories)  of  short  wave  rat'latlon  were  incident  per  cm  .  Perhaps  60-65)( 

of  this  sum  was  reflected,  dear  skies  permitted  a  greater  net  long  wave 

2 

radiative  loss  and  the  net  radiation  for  the  day  was  -68  Joules /cm  (-16 
langleys}.. 

Vine  years  of  radiation  data  from  USSR  stations  NP-U,  NP-5«  NP‘6,  and 
N^7  show  that  In  all  year;  the  monthly  net  radiation  balance  was  positive 
for  the  months  May- August.  ^  Ihe  August  15  case  serves  to  point  out  the 
iD^ortanoe  of  oloudlnesa  In  establishing  this  positive  net  radiation 
balance. 

The  authors  are  Indebted  to  the  patient  work  of  the  data  teohnioians 
of  Station  Husky  for  their  work  In  data  reduction,  and  to  Dr,  Joost  A. 
Buslnger  for  his  counsel  and  enoouragement. 
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Andreeva,  N.  and  Platnonkov,  B.  A.,  Certain  Charaeterlsties  of  the 
Radiation  Balance  In  the  Central  Arctic,  Problemy  Arktikl,  No.  7t  79-89, 
1959  (U5AF  ORD  translation)  — — — 
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Table  5  Hats  the  ntonber  of  hours  of  data  for  global  short  ware  (0) 
reflected  short  uare  (B),  and  net  (N)  radiation.  The  table  should  be  used 
in  conjunotlon  with  the  monthly  summaries  slnoe  the  summaries  Inoluda  only 
the  measured  data,  and  no  estimates  of  radiation  for  missing  hours  have 
been  included.  The  asterisk  which  appears  on  the  monthly  summaries  denotes 
that  sums  are  Incomplete. 


TABLE  5 

^{iunber  of  Hoijrs  Bata 


Hourly 


Hour 

Ending 

<QHT) 

August 

0  R  N 

Sept. 

0  S  N 

Oct. 

0  R 

Day 

August 

0  R  N 

Sept. 

0  R  N 

Oct. 

0  R 

N 

1 

20 

21  a 

27 

27  28 

-21 

a 

3 

.1 

0 

0 

0 

18 

Ik 

17 

20  2a  2a 

2 

20 

a  a 

28 

27  28 

a 

21 

3 

2 

0 

0 

0 

2U 

23 

2a 

2a  2k  2a 

3 

71 

a  a 

28 

27  28 

a 

a 

3 

3 

0 

0 

0 

2k 

2a 

2a 

2a  2k  19 

U 

21 

a  a 

29 

29 

29 

20 

20 

3 

h 

0 

0 

0 

2k 

2k 

2k 

23  23 

0 

$ 

21 

a  a 

130 

29 

30 

19 

20 

3 

5 

0 

0 

0 

23 

23 

2k 

2a  2k 

0 

6 

20 

20  20 

29 

29 

30 

19 

19 

3 

6 

0 

0 

0 

18 

19 

2k 

2k  2k 

0 

7 

20 

20  19 

28 

28 

30 

19 

19 

3 

7 

0 

0 

0 

20 

19 

2k 

21 2a 

0 

6 

19 

19  20 

26 

27 

30 

20 

20 

3 

8 

0 

0 

0 

a 

2a 

2k 

22  2k 

0 

9 

20 

19  20 

26 

26 

29 

20 

20 

3 

9 

0 

0 

0 

22 

22 

2k 

2k  2k 

0 

10 

20 

19 '20 

28 

28 

29 

20 

20 

3 

10 

a 

2h 

2k 

a 

20 

2k 

2k  2k- 

0 

11 

19 

18  19 

28 

26 

29 

20 

20 

3 

11 

20 

9 

a 

22 

23 

23 

2k  2k 

0 

12 

19 

18  19 

30 

30 

29 

20 

20 

3 

12 

2U 

2k 

a 

2k 

2k 

2a 

2k  2k 

0 

13 

19 

18  19 

29 

29 

30 

20 

20 

3 

13 

2U 

2U 

2U 

2k 

2k 

2a 

3  3 

0 

lU 

18 

18  19 

27 

27 

30 

20 

20 

3 

ll4 

16 

23 

23 

2k 

2k 

2a 

0  0 

0 

15 

lU 

16  19 

26 

25 

30 

20 

20 

3 

15 

20 

20 

2k 

a 

16 

2k 

2a  2a 

0 

16 

13 

IS  18 

2U 

23 

30 

20 

20 

3 

16 

20 

2k 

2k 

23 

23 

23 

2a  22 

0 

17 

11 

15  17 

22 

23 

30 

20 

20 

3 

17 

22 

2k 

22 

22 

22 

2k 

2a  2a 

0 

16 

12 

15  18 

19 

19 

30 

19 

20 

3 

18 

16 

16 

2k 

2k 

2a 

2k 

2a  2k 

0 

19 

15 

15  18 

15 

18 

28 

18 

20 

3 

19 

19 

2U 

2k 

21 

21 

2k 

2k  2k 

0 

20 

19 

17  a 

25 

2U 

28 

18 

20 

2 

20 

18 

2k 

18 

18 

19 

2k  2k 

0 

71 

a 

20  22 

27 

27 

28 

18 

20 

2 

a 

Ih 

lU 

13 

la 

la 

21 

19  2k 

0 

22 

a 

a  22 

27 

27 

27 

18 

20 

2 

22 

2h 

2k 

2k 

a 

21 

2a 

2k  2k 

0 

23 

19 

19  20 

28 

28 

29 

ifi 

20 

2 

21 

71, 

21. 

15 

l8 

2a 

n  n 

A 

w 

2h 

a 

a  22 

28 

28 

29 

19 

19 

2 

2U 

a 

2k 

2k 

23 

ia 

2a 

0  0 

0 

25 

6 

6 

11 

20 

20 

2a 

0  0 

0 

26 

5 

5 

7 

22 

22 

23 

27 

2U 

2k 

2k 

17 

16 

20 

SUNSET 

28 

ik 

2k 

2k 

23 

2k 

2a 

29 

2U 

2k 

2k 

23 

23 

2k 

30 

2U 

2k 

2k 

18 

18 

2k 

31 

23 

23 

23 

per 

cent  ccaplete 

60 

60 

61i 

88 

86 

97 

78  80  U 
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6.3 

4.9 

2.8 

0.7 

0 

0  0 

0 

0 

0 

Net  Radiation 

Temp  °C 

Tenths  Cloudiness 
Weatber 

0 

0 

-6.8 

10 

P 

0 

Oc 

0 

-6.8 

10 

-0.7  -0.7  -0.7  -0.7 
-7.7 

10 

-1.4 

-0.7 

-9.0 

10 

Hour  Ending 

kt  (OMP) 

13 

14 

15 

16 

17 

18 

19 

20  21 

22 

23 

24 

Olobal  SW  0  0  0  0  0  . IU.7  l4.7 

Reflected  8W  0  0  0  0  0  .  13-3  13.3 

Net  Radiation  "0.7  "O*?  -0.7  -0.7  -1.4  0  ••  —  —  -•  2.1  2.1 

Temp  ®C  -10.9  -9.9  -8.9  -9.8 

Tentba  CloudioeM  10  10  10  9 

Weatber 
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Hour  Buding 
St  (QMT) _  1 

Global  av  Ik. 7 

Reflaoted  SW  12.6 

Net  Bodlatlon 
Tenp  ®C 

Teaths  CloudltMsa 
Weather 


Hour  finding 

at  (QMP) _ 13  ll^  15  16  17  18  19  20  21  22  23  2k 


Global  SW  0  .  7.0  11.2  18.8  25.1  30.7 

Refleoted  SW  0  —  —  —  —  —  —  6.3  10.5  13.3  18.120.9 
Net  Radiation  *2.8  -0.7  0000  -0.7  0  0  -4.2  -2.8  -1.4 
Tan®  ®C  -13.4  -11.8  -12.1  -12.9 
Tenths  Cloudiness  10  8  7  3 
Weather  SW—  SW— 
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123456739  10  11  12 


Global  SW  30.0  28.6  23.7  18.8  6.3  0.7  0.7  -  0  0  0  0 
Reflaoted  0V  16.0  18.1  13.3  5.6  2.8  0.7  0.7  -  0  0  0  0 
Net  Radiation  -7.0  -0.7  -0.7  -2.8  -4.9  -4.9  -7.0  -2.8  -6.3  -6.3  -6.3  -6.3 
Ten®  ®C  -13.2  -16.2  -id. 3  ^9.2 
Tenths  Cloudiness  1  10  4  2 
Weather 

Hour  finding 

at  (GMP)  13  14  15  16  17  18  19  20  21  22  23  24 

Global  SW  0  0  —  -  0  6.3  11.2  13.3  18.1  23.0  25.8  34.9 
Refloated  SW  0  0  — —  0  2J.  8.4  13.3  15.3  16.O  16.7  20.9 
Net  Radiation  -6.3  -3.5  -1.4  -2.1  -4.9  -9.1  -5.6  -7.7  -6.3  -6.3  -6.3  -5.6 
Temp  ®C  -15.6  -13.4  -14.2  -12. 7 
Tenthe  Cloudiness  6438 
Weather 
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2  3  4  5  6  7  8  9  10  11  12 

-  —  7.7  4.2  2.8  0.7  0  —  0  - 

-  —  6.3  2.8  2.8  6.7  0  —  0  — 

-—000  -0.7  -2.1  -4.9  -4.9  -4.9  -5. 

-9.6  -10.6  -13.8  -I6. 

9  9  7  4 

8—  S- 
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1  2  3  U  5  6  7 

8 

9 

10 
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Global  SW 

37.0  30.7  11^.7  9.1  h.2  0.7  0.7 

0 

•• 

0 

—  0 

Bafleoted  SV 

15.3  20.9  15.3  6.3  3.5  0.7  0.7 

0 

— 

0 

—  0 

Bet  Radiation 

-3.5  -0.7  -0.7  -1.4  -2.8  -5.6  -3.5 

-2.8 

-2.1 

-4.9 

-1.4  -5.6 

Ten®  ®C 

-9.6  -10.1 

-9.4 

-11.6 
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9  9 

10 

6 

Weather 
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at  (0»S) 

13  l4  15  16  17  18  19 

20 

21 

22 

23  24 

Global  SW 

6.3 

9.8  11.9  16.7  23.7 

Rtfleeted  SW 

. 0.7  0.7  3.5 

4.9 

8.4  11.2  14.0  20.9 

Bet  Radiation 

-0.7  -0.7  -0.7  -0.7  -0.7  -0.7  -0.7  -0.7 

-1.4  -0.7 

•0*7  •  4 

Ten® 

-8.9  -7.9 

-8.7 

-8.1 

Tenths  Cloudiness 

10  10 

8 

9 

Weather 
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Hour  Boding 

at  (GMT) 

1234567 

8 

9 

10 

11  12 

Global  SW 

9.8  9.1  7.7  2.8  0.7  0  0 

0 

0 

0 

0  0 

Reneoted  SW 

8.4  7.7  5.6  2.8  0.7  •  0  0 

0 

0 

0 

0  0 

Bet  Radiation 

0  -1.4  0  -0.7  -0.7  -1.4  -1.4 

-1.4 

-1.4 

0 

0  0 

Teqp  ^ 

-7.8  -6.8 

-6.7 

-7.8 

Tenths  Cloudiness 

10  10 

10 

10 

Weather 

S— 

8— 
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at  (GMT) 

13  l4  15  16  17  10  19 

20 

21 

22 

23  24 

Global  SW 

0  0  0  0  0  0  — 

4.9 

6.3 

9.1  16.7  13.3 

Reflected  SW 

0  0  0  0  0  0  2.1 

3.5 

4.9 

7.7 

8.4  11.2 

Ret  Radiation 

■O.7  -1.4--1.4  *4.2  -2.1- «2.1  -2.1 

.0.7 

0 

-0.7 

0  1.4 

Ten®  °C 

-8.1  -9.3 

.9.0 

-9.3 

Tenths  Cloudiness 

10  10 

10 

9  : 
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Hour  Ending 

at  (OMD)  123Jt-56789  10  11  12 


Global  SW 

11.9 

9.8 

7.0 

4.2 

2.1  0.7 

0—00 

Reflected  SW 

9.8 

7.7 

5.6 

3.5 

2.1  0.7 

... 

0  —  —  0 

Net  Radiation 

0.7 

0.7 

0  -0.7 

-0.7  -0.7 

-0.7  -0.7 

-1.4  -0.7  -3.5  -7.0 

Temp  °C 

-8.3 

-7.9 

-7.7  -10.1 

Tenths  Cloudiness 

10 

10 

10  2 

weather 

s— 

Hour  Ending 

21  22  23  24 

at  ((M!) 

13 

lU 

15 

16 

17  18 

19  20 

Global  SW 

0 

0 

0 

0 

0.7  2.1 

7.7  - 

11.9  16.0  30.0  30.7 

Reflected  SW 

0 

0 

0 

0 

0.7  2.1 

6.3  10.5 

9.8  12.6  18.1  18.8 

Net  Radiation 

-6.3 

-7.0 

-6.3 

-6.3 

-6.3  -6.3 

-7.?  -7.7 

-2.8  -2.8  -7.7  -7.7 

Ten®  ®C 

.12.7 

-13.3 

< 

.13.1  -13.9 

Tenths  Cloudiness 
Weather 

2 

3 

8  4 
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Hour.  Ending 
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3 

4 

5  6 

7  8 

9  10  11  12 

Global  SW 

18.8 

mm 

18.8 

9.1 

2.1  0 

0  0 

0  0  0  0 

Reflected  SW 

16.0 

m  m 

8.4 

4.9 

0  0 

0  0 

0  0  0  0 

Net  Radiation 

-7.7 

mm 

-6.3  -6.3 

-7.0  -7.0 

-6.3  -6.3 

-6.3  -6.3  -6.3  -5.6 

Ten®  ®C 

e 

.14.4 

-17.1 

■ 

.18.4  -19.2 

Tenths  Cloudiness 
Weather 

2 

3 

3  1 

Hour  Ending 

at  (GME) 

13 

14 

15 

16 

17  18 

19  20 

21  22  23  24 

Global  SW 

0 

0 

0 

0 

0  0 

—  4.2 

9.2  18.8  U.9  11.9 

Reflected  SW 

0 

0 

0 

0 

0  0 

—  2.8 

6.3  16.7  11.2  9.8 

Net  Radiation 

-6. 3 

-5.6 

-5.6 

-5.6 

-5.6  -4.9 

-2.1  0.7 

1.4  6.3  1.4  0.7 

Tea®  ®C 

•20.1 

-20.6 

s 

.16.4  -13.4 

Tenths  Cloudiness 

.2 

0 

10  10 

weather 

SW— P 

SW--F  SW— F 
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Bbiir  Ending 

at  (OME)  1  2  3  k  5  6  ?  8  9  10  11  12 


Cilobal  BW 

14.0 

9.1  7.7 

4.9  4.9 

0.7 

—  0 

0  0 

0  0 

Reflected  SW 

11.2 

7.7  6.3 

3.5  2.1 

0.7 

—  0 

0  0 

0 

Net  Radiation 

0.7 

-1.4  -1.4  -4.2  -4.9 

-2.8 

-1.4  -4.9 

-5.6  -5.6 

-5.6  -4.9 

lamp  ®C 

-15.0 

- 

■18.3 

*20el 

-21.2 

Tenths  Cloudiness 

10 

7 

6 

2 

Weather 

SW-F 

Hour  Ending 

at  ((»(r} 

13 

14  15 

16  17 

18 

19  20 

21  22 

23  24 

Global  SW 

0 

0  0 

0  — 

MS* 

mm  MM 

13.3  23.0 

Reflected  SW 

0 

0  0 

0  — 

MM  MM 

MM  MM 

11.2  8.4 

Net  Radiation 

-4^.9  1.4. 9- -4.9  -4.2  -4.2 

-4.9 

MM  MM 

0.7  2.8 

Tenp  ®C 

-21.6' 

.22.4 

.16.0 

-14. 9 

Tenths  Cloudiness 

2 

0 

3 

10 

Weather 
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Bbur  Ending 

at  (OML-) 

1 

2  3 

4  5 

6 

7  8 

9  10 

U  12 

Global  SW 

9.1 

9.1 

7.0 

4.2 

2.8  0 

0 

0 

0  0 

Reflected  SW 

6.3 

6.3 

6.3 

3.5 

3.5  0 

0 

0  0 

0  0 

Net  Radiation 

Temp  °C 

Tenths  Cloudiness 
Weather 

4.2 

1.4 

0.7 

•10.4 

10 

0.7 

1.4  -1.4 

-9.4 

10 

-1.4 

-2.1  -7.0 
-15-0 
2 

-7.7  -6.3 

Hour  Ending 

at  (OME) 

13 

14 

15 

16 

17  18 

19 

20  21 

22  23 

Olotal  SW  0  0  0  0  0  0  2.8  U. 2  7.7  9.8  13.3  9.1 

Reflected  SW  0  0  0  0  0  0  9.3  ^^.9  6.3  7-7  10-5  6.3 

Net  Radiation  0.7  0.7  0  -2.8  -0.7  -2.1  -0.7  -0. 7  U.2  U.2  2.1 

Teiqp  ®C  -12.1  -I6.I  -l4.6  -10.6 

Tenths  Cloudiness  10  7  10  10 

Vteatbar 


o  o  o\o  01 
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Hour  Ending 
at  (OMT) 

1 

2  3  5  6 

7 

8  9 

10  11  12 

Global  SV 

7.7 

7.7  7.0  2.8  0.7  0 

0 

0  0 

0  0  0 

Reflected  SW 

6.3 

6.3  5.6  2.8  0.7  0 

0 

0  0 

0  0  0 

Net  Radiation 

Ten©  ®C 

Tenths  Cloudiness 
Weather 

2.8 

3.5  2.8  1.4  1.4  0.7 

-9.5  -8.6 

10  10 

1.4 

0.7  0.7 

-8.2 

10 

0.7  0.7  0.7 
-8.4 

10 

Hour  Ending 

at  (GMT} 

13 

14  15  16  17  18 

19 

20  21 

22  23  24 

Global  SW 

0 

0  0  0  0  0 

2.8  7.0 

9.1  18.1  14.0 

Refleoted  SW 

0 

0  0  0  0  0 

IS  m 

2.8  6.3 

8.4  14.0  11.2 

Net  Radiation 

Ten©  °C 

Tenths  Cloudiness 
Weather 

0.7 

0  -0.7  -4.2  -4.2  -4.9 
-10.8  -18.1 

10  8 

P 
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-4.2 

-4.2  -5.6 
-18.7 
8 

-2.8  -2.1  -4.2 
-14.5 

5 

Bout  Ending 

at  (GMr) 

1 

23456 

7 

8  9 

10  11  12 

Global  SW 

9.1 

9.1  6.3  4.2  0.7  — 

0 

0  0  0 

Reflected  SW 

7.7 

6.3  4.9  2.8  0.7  — 

0 

0  0  0 

Net  Radiation  • 

Ten©  °C 

Tenths  Cloudiness 
Weather 

6.3 

-4.2  -4.2  -2.8  -4.2  -4.2 
-14.2  .12.9 

7  10 

-4s2 

-4.9  -4.2 

-13.8 

4 

-5.6  -5,G  “6.3 
-13.8 

2 

Hour  Ending 

St  (CBfr) 

13 

14  15  16  17  18 

19 

20  21 

22  23  24 

0  0  0  0.7  2.1  U.9  11.2  16.0  9.8 

0  0  0  0.7  2.1  U.9  8.U  12.6  7.7 

U,9  -U.2  -4.2  -2.1  -2.8  -2.8  -2.1  -4.2  -2.i  -2.8  -4.9 

-13.8  -  -13.9  -13.9  -12.6 

8  10  10 


Olobftl  SW 
Refleoted  SV 
Net  Radiation 
Temp  ®C 

Tenths  Cloudiness 
weather 


SIAIION  CRARISV  BADIAIION 


OCTOBER  1 


Eolxr  Ending 
at  (OMT) 

1 

_  a  _  J[  .  . 

4 

5.  6_ 

7  8  9  10 

11  12 

Global  SV 

13.3 

7.7  4.9 

0.7 

0  0 

0  0  0  0 

0  0 

Rafleoted  SW 

8.4 

6.3  4.9 

2.1 

0  0 

0  0  0  0 

0  0 

Nat  Radiation 
Tang)  °C 

•2  id 

-3.5  -2.1  . 
•10.5 

-2.1  -4.9  -7.0  « 
-12.3 

*5.6  -3.5  -2.8  -3.5 
-13.8 

-4.9  -4.9 

-15.7 

Tenths  Cloudiness 
Weather 

10 

10 

2 

2 

Bour  Ending 

14  15 

16 

17  18 

19  20  21  22 

23  24 

Global  SV 

0 

0  0 

0 

0  — 

20.9  21.6 

Reflected  SW 

0 

0  0 

0 

0  0 

2.1  5.6  9.8  12.6 

14.0  14.0 

Net  Radiation 

4.9 

-3.5  -4.9 

-U.9  -4.9  -4.9-4.2  -4.9  -4.9  -3.5  - 

.2.8  -2.8 

Ten©  ®C 

.  -17.1 

-19.6 

-17.1 

•15.9 

Tenths  Cloudiness 
Weather 

Hour  Ending 

2 

3 

OCTOBER  2 

1 

2 

at  (GMC) 

1 

2  3 

4 

5  6 

7  8  9  10 

11  12 

Global  SV 

25.] 

14.7  7.0 

2.1 

0  0 

0  0  0  0 

0  0 

Reflected  SW 

15.4 

10.5  4.9 

2.1 

0  0 

0  0  0  0 

0  0 

Ret  Radiation 
Temp  OC 

•1.4 

-2.6  -1.4 
>16.2 

-0.7 

-1.4  -1.4  -1.4  -1.4  -1.4  0 

-l6.1  -15.6 

-1.4  -2.1 
-16.4 

Tenths  Cloudiness 
Weather 

7 

10 

10 

3 

Hour  Ending 

at  (OMT) 

13 

14  15 

16 

17  18 

19  20  21  22 

23  24 

Global  SW 

0 

0  0 

0 

0  0 

0.7  6.3  7.7  14.7 

9.8  7.7 

Refleeted  SW 

0 

0  0 

0 

0  0 

0.7  5.6  7.7  14.0 

8.4  6.3 

Net  Radiation 
Ten©  ®C 

•2.6 

-0.7  0 

•16.9 

^.5 

-3.5  -4.2 
-19.6 

-4.2  -4.9  -6.3  -3.5 
-19.0 

1.4  2.1 

-12.3 

Tenths  Cloudiness 

3 

3 

1 

10 

tteatbar 
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hour  ILncliitg 


at  (GK.T) 

1 

2 

3 

4 

5 

6  7 

8 

9 

10 

11 

12 

Global  SW 

7.7 

7-.0 

4.2 

0 

0 

C  0 

0 

0 

0 

0 

0 

Reflected  SW 

6.3 

5.6 

2.8 

0 

0 

0  0 

0 

0 

0 

c 

0 

Net  Radiation 

Temp  ®C 

Tenths  Cloudiness 
Weather 

2.1 

1.4 

C.7 

-9.3 

10 

0 

0 

0  -0.7 
-7,2 
lo 

-C.7 

-3.5 

-8,3 

3 

-5.6 

-2.8 

0.7 

-8.0 

10 

Hour  Ending 

at  (GMT) 

13 

14 

15 

16 

17 
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20 

21 

22 

23 

24 
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Hour  Ending 

at  (GMT)  1  23456789  10  11  12 
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037 

193 

21.0 

14.9 

3.0 

.69 

20 

1706 

1279 

359 

24.9 

19.7 

4.9 

.79 

21 

2331 

1703 

490 

30.0 

23.7 

5.7 

•77 

22 

2613 

1929 

916 

34.6 

22-5 

6.9 

.74 

23 

2710 

1957 

996 

39.7 

20.6 

0.3 

.72 

2U 

2773 

2040 

571 

36.7 

27.1 

7.2 

.74 
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1668 

1241 

349 

1163 

496 

307 

1379 

989 

493 

lU32 

9?8 

913 

1649 

1347 

118 

2014 

1332 

216o 

1969 

143 

1091 

662 

,  301 

1269 

937 

'  171 

1392 

1342 

106 

1639 

1324 

99 

1020 

a4 

^53 

1234 

1040 

206 

1326 

1176 

231 

1434 

12% 

166 

370 

.328 

110 

423 

310 

83 

1962 

1093 

216 

1096 

614 

106 

736 

661 

173 

7?4 

747 

676 

963 

143 

171 

5iOi5 
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(OMC) 

Jo^e/ 

Joules/ 

Cl^ 

1 

1844 

1429 
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1771 

1321 
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1414 

1042 
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1015 

772 

5 

643 

498 

6 

312 

a3 

7 

103 

73 

d 

30 

25 

9 

15 

15 

10 

10 

10 

u 

8 

5 

12 

0 

0 

13 

5 

8 

Ik 

10 

13 

15 

18 

10 

16 

53 

23 

126 

85 

19 

279 

181 

19 

3% 

37? 

ao 

a 

975 

1417 

744 

U51 

22 

1701 

1367 

23 

1997 

1537 

2k 

1970 

1515 

ssmam  19^ 

OBASLIB  RADIATION  SUMffiT 

BblB  ^  BOWLY  MSARS 

Olobal  SW  Ref.  gW  Bet 
1/  MW/Ct^  W/ae  W/Clfi  Albedo 


19.0 

14.7 

1.3 

17.6 

13.6 

1.1 

14.0 

10.7 

0.2 

9.7 

7.4 

•0.1 

6.0 

4.4 

-0.7 

3.0 

2.0 

-1.5 

1.0 

0.7 

-1.7 

0.3 

0.3 

-1.9 

0.2 

0.2 

-2.7 

0.1 

0.1 

-2.9 

0 

0.1 

■2.9 

0 

0 

-3.1 

0 

0.1 

-2.3 

0*1 

0.1 

•2.2 

0.2 

0.1 

-2.0 

0.6 

0.3 

•2.2 

1.6 

1.0 

-2.4 

4.1 

2.6 

•2.2 

7.2 

5.8 

-1.7 

10.8 

8.6 

-0.7 

14.6 

1L.8 

0 

14.1 

0.9 

19.8 

15.2 

1.2 

19.5 

15.0 

1.2 

=J=J^P8PS^fl^°5gJ  .  . 
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aCASIQB  GBABIIB  BADIASIOIf  S114MABY 
DAILY  SUH3  ^ 


Day 

Global  SV 

Bafleoted  SW 

Hat  ^ 

Joules/CI^ 

Joulas/(Dr 

Joulas/CMr 

1 

440 

899 

153 

2 

812 

603 

163 

3 

k 

915 

734 

-131 

73 

5 

732 

-15 

6 

716 

to9 

-115 

7 

940 

667 

-813 

8 

6U 

513 

-53 

9 

531 

423 

-40 

10 

d95 

609 

-38 

11 

473 

453 

78 

12 

460 

357 

-28 

13 

586 

44o 

45 

14 

583 

415 

-108 

15 

M.3 

216 

-13 

16 

486 

357 

352 

-360 

428 

-85 

Id 

403 

340 

345 

45 

,  19 

395 

-70 

20 

i|.'  193 

178 

-18 

21 

870 

340 

-128 

22 

541 

-435 

2? 

596 

458 

-156 

24 

266 

226 

-60 

85 

486 

390 

-321 

26 

378 

274 

-347 

'  27 

279 

183 

-239 

2d 

283 

244 

-63 

89 

231 

-68 

30 

266 

211 

-358 

nOAL 

16,115 

18,381 

-8,394 
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Hr.  Etd.  aiobal  SW.  Rafl.  BV  „  !M  Global  Stf  Rafl.  SV  llit„ 

a^.  (aiff)  Joulaa/dr  Joulea/Oir  Jbulaa/CIF  Mf/Oir  MT/CtT  Mf/Oir  Albedo 


533 

390 

•Q 

7.1 

5.2 

■0.7 

.73 

312 

231 

•16 

4.1 

3.1 

-1.7 

.76 

1U3 

108 

-10 

1.9 

1.4 

■0.9 

.74 

ia 

39 

-10 

0.6 

0.9 

-0.9 

.83 

6 

8 

-23 

0.1 

0.1 

-2.1 

1.00 

0 

0 

-36 

0 

0 

-2.8 

•  • 

0 

0 

-28 

0 

0 

-2.6 

mm 

0 

0 

'  -20 

0 

0 

-1.9 

mm 

0 

0 

-28 

0 

0 

.2.6 

mm 

0 

0 

-33 

0 

0 

-3.1 

mm 

0 

0 

•33 

0 

0 

-3.1 

mm 

0 

0 

-23 

0 

0 

-2.1 

mm 

0 

0 

-25 

0 

0 

-2.3 

mm 

0 

0 

-13 

0 

0 

-1.2 

mm 

0 

0 

0 

0 

-1.4 

mm 

0 

0 

0 

0 

-2.6 

mm 

9 

0 

-30 

0.1 

0 

-2.8 

mm 

9 

3 

-33 

0.1 

0 

-3.1 

mm 

i9 

18 

-30 

0.3 

0.3 

-2.8 

1.00 

2! 

82 

-39 

1.3 

1.3 

-4.9 

1.00 

ira 

191 

-W 

2.5 

2.9 

-9.6 

.. 

370 

335 

-29 

9.7 

4.9 

-3.9 

.66 

iio6 

392 

-5 

6.3 

5.1 

-0.7 

.81 

Ii08 

327 

-3 

6.0 

4.8 

-0.4 

.80 

1939 
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DAlir  SUMS  ^ 

Global  !i\i  Reflected  SW  .  Net 
Joules/CH^  Joulea/CM^  Joules/CH^ 


1 

309 

206 

2 

345 

271 

3 

228 

193 

4 

158 

128 

5 

156 

lo3 

6 

143 

93 

7. 

103 

73 

0 

143 

103 

9 

123 

98 

IG 

151 

103 

11 

93 

00 

12 

70 

73 

13 

15 

23 

14 

—  ... 

— 

15 

63 

50 

16 

9o 

90 

17 

30 

43 

18 

90 

7o 

19 

73 

43 

2o 

50 

30 

21 

20 

13 

22 

33 

8 

23 

24 

25 

26 

27 

20 

29 

30 

31 

-355 

-16G 

-2w 
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